The synthesis of platinum nitride by the laser ablation method is reported. The spectroscopic results show that nitrogen is in interstitial sites of platinum as N-units, contradicting the accepted configuration for PtN 2 where it is as N 2 -units. To elucidate this point we did density functional calculations to correlate composition with nitrogen sites. For dilute nitrogen concentrations, x < 0.2, nitrogen would be in six-fold coordinated sites (octahedral interstices) as N-units. For 0.2 < x < 1.5, nitrogen would be in tetrahedral interstices as N-units. Only for x > 1.5 the N 2 -configuration in octahedral sites is attained.
In past times there was a widespread belief that the noble metals do not develop nitrides, subsequently the recent synthesis of platinum nitride is of significance for the scientific community.
Gregoryanz et al shows that platinum nitride can be prepared by high-pressure high-temperature conditions [1] . Simultaneously we show the deposition of platinum nitride films by the Reactive Pulsed Laser Deposition (RPLD) method [2] . This last synthesis was recently revised by us. Figure 1 shows the corresponding Auger spectrum. This is an undeniably confirmation that nitrogen can be chemisorbed within the platinum lattice to produce the alloy. The [N] / [Pt] ratio is lower than that of the high pressure methods [1, [3] [4] . It is then concluded that there are many compositions for platinum nitride, and it has to be an interstitial alloy [5] . The interstitial alloys result when large atoms are combined with much smaller atoms that are not too electropositive. The small atoms occupy the interstices in the closepacked metal structures. In our opinion the most remarkable aspects in the synthesis by Gregoryanz is the atypical arrangement taken by nitrogen within the metallic lattice [1, 3] . In interstitial alloys the nonmetal atom is positioned in interstitial sites of the parent metal as single units; instead in PtN 2 nitrogen adopt an unusual dimer configuration (N 2 -units). Similar anions have been found in SrN 2 and in BaN 2 [6] , inclusive N 3 -chains are present in AgN 3 [7] , but to our understanding there are not reports of similar happening in closed-packed metallic structures. In the laser-ablation synthesis the x-ray photoelectron spectroscopy (XPS) show that nitrogen is as N 1 -units (insert of figure 1). N 1 can easily be set apart of N 2 since the N 2 species have a noticeable splitting of the 2s energy-level due to the formation of  g and  u anion-molecular states, as it is seen in figure 4 of reference 4 and figure 2 of reference 8. Since this splitting does not appear in the N-2s transition we conclude that nitrogen is as N 1 -units. This is in conflicts with the accepted configuration for platinum nitride.
The properties of interstitial alloys are dependent on the preparation conditions due to the different structures and compositions that they can take up [5] . With the aim to elucidate this point we did a series of density functional calculations for platinum nitride(s). The method consists in creating a supercell of Pt-atoms in cubic close-packet configuration and filling its interstitial holes with N-atoms in sequential manner. The N to Pt ratio is related to the number of interstices used. It is covered the occupancy of octahedral interstices, tetrahedral interstices and 'pyrite-like' interstices. The pyrite-like sites are defined as octahedral holes occupied by N 2 entities. The trends in energy as a function of composition of such hypothetical structures will be a sign of the most probable nitrogen occupation sites. The probable sites are related to physically realizable structures.
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The supercell created for calculations was with eight Pt-atoms, which are associated with eight octahedral interstices and sixteen tetrahedral interstices. The compositional range (x) goes to a maximum PtN x=1 for octahedral occupancy when all these sites are used by N-monomers, and to PtN x=2 when used by N 2 -dimers. For the tetrahedral occupancy with N-monomers the composition reach a maximum of PtN x=2 . Platinum nitride is assumed to be of cubic symmetry; despite that in this work the symmetry was reduced down to rhombohedral (hexagonal) symmetry to allow for relaxation in volume and c/a. The relaxation in hexagonal coordinates in c-direction is equivalent to relaxation in the <111> direction in cubic coordinates. In this way we avoid the mechanical instabilities associated to some structures [4, [9] [10] . The numerical calculations were carried out with the Wien2k code [11] . Calculations were made using the Generalized Gradient Approximation (GGA) of Perdew et al [12, 13] . The muffin tin radii for all calculations were done with 2.0 Bohr for Pt and 1.2 Bohr for N, respectively. The calculations have been done using an R mt K max ~ 7 and G max ~ 12. We take an energy cutoff of -8.0 Ry to separate the core from the valence states. The number of k-points in the irreducible wedge of the Brillouin zone was 44. The energy convergence was set to 0.00001 Ry. The equilibrium volume, cohesive energy and bulk modulus was obtained after fitting the equation of state of Murnaghan to the E vs. Vol curves [14] .
The close-packed structures contain two types of holes. The tetrahedral hole is surrounded by four metal atoms at the corners of a tetrahedron. An atom will fit into this hole as long as its radius is no more than 0.225r m , where r m is the radius of the metal atom. The second type of hole is surrounded by six atoms, determining an octahedron. An atom will fit into this hole as long as its radius is no more than 0.414r m . The metallic radius of Pt is 138.7 pm, while the covalent radius of nitrogen is 70.2 pm [15] . 
